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(57) [Abstract] 

[Objective] Obtains printed circuit board which extending to long 
period, can keep CAF resistancewhich is superior preferred surface 
treated glass cloth offers. 

[Constitution] Treating glass cloth substrate, with silane coupling 
agent which possesses imidazole group in the end, it designates 
that it becomes as feature, surface treated glass cloth. 

[Claires)] 

[Claim 1 ] Glass cloth surface treatment agent which designates that 
silane coupling agent which possesses imidazole group inthe end 

P.2 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors inthe above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



JP 97003770 Machine Translation - FirstPass 



is included as feature. 

[CIaim2] Silane coupling agent which possesses irridazole group i 
nend, General Formula 

[Chemical Formula 1] 



r 2 R 3 

w 

N NCH2CHCH2O (CH2) 3S I (OR 4 )3-nRn 

Y Ah 

R 



[ft 2] 



(1) 
(n-04fcl*1) 



[Chemical Formula 2] 
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[Chemical Formula 3] 
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N NCH2CHCH2O (CH2) 3 S i (OR 4 )3-nR^ (3) 
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(However, General Formula (1) In (2) or (3), Rl , R2 , R3 is hydrog 
en , alkyl group , vinyl group and the phenyl group or benzyl 
group, R4 is alkyl group or alkoxyalkyl group, R5 is alkyl group, n 
isthe integer of 0 or 1 . ) With it is a compound which is shown, 
glass cloth surface treatment agent which is stated in the Claim 1 . 

[Claim 3] Treating glass cloth substrate, with silane coupling agent 
which possesses imi dazole group in the end, it designates that it 
becomes as feature, surface treated glass cloth. 

[»*«4l £**y-^***+5*>7V*?? [Claim4] Silane coupling agent which possesses imidazole group i 
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nend, General Formula 
[Chemical Formula 4] 
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[Chemical Formula 5] 
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[Chemical Formula 6] 
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(However, General Formula (1) In (2) or (3), Rl , R2 , R3 ishydrog 
en , alkyl group , vinyl group and the phenyl group or benzyl 
group, R4 is alkyl group or alkoxyalkyl group, R5 is alkyl group, n 
isthe integer of 0 or 1. ) With it is a compound which is shown, 
glass cloth which is stated in the Claim 3. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards surface treat 
ment agent of glass cloth and glass cloth which wastreated with 
this surface treatment agent. 

[0002] 

[Prior Art] As printed circuit board, impregnating epoxy resin or otr 
er therrrosetting resin in glass cloth substrate, manufactures 
theprepreg, necessary number of layers repeats this prepreg you 
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repeat copper foil,the heating and pressurizing do this and you are 
produced by producing copper foil drape laminated board by 
thelaminate molding doing. 

[0003] 

[Problems to be Solved by the Invention] Recently as for printed cir 
cuit board, fine patterning advances, through hole interval has 
done thenarrowing, regarding printed circuit board which uses 
especially glass cloth substrate it is knownthat phenomenon 
(copper migration) where copper ion moves alongside glass cloth 
happens. When this phenomenon is called in CAF(conductive 
anodic filaments) and generality, CAFhappens, insulating defect 
occurs. 

[0004] In order to prevent CAF, method which adds inorganic ion ex 
change body in theepoxy resin which is inrpregnated in glass cloth 
is disclosed in Japan Unexamined Patent Publication Hei 5- 
140419 disclosure. In addition in Japan Uiexamined Patent 
Publication Hei 5-272044 disclosure, rrethod which deposits has 
been disclosedthe oxine or other organic metal trapping agent in 
glass fiber which forms glass cloth. 

[0005] But method which is stated in Japan Unexamined Patent Pub 
lication Hei 5-140419 disclosure of former, trappingdoing impunty 
ion and hydrolyzable chlorine which exist in epoxy resin with 
inorganic ion exchange body is something which it tries to decrease 
CAF, but as for the inorganic ion exchange body because it is a 
solid, it is difficult to treat on glass cloth,with this Prior Art CAF 
preventing effect is insufficient. 

[0006] In addition method of Japan Unexamined Patent Publication 
Hei 5-272044 disclosure of the latter, there is a mutagenicity inthe 
oxine, on work environment is not desirable. In addition, it was a 
insoluble in water, it was difficult to disperseto unifonnon glass 
cloth, CAF preventing effect was insufficient. 

[0007] Furthermore in Japan Unexamined Patent Publication Showa 
62-100462 disclosure, treating glass cloth substrate with triazine 
type silane coupling agent, methodwhich prevents CAF in printed 
circuit board is stated, but as for thisnxthod, triazine type silane 
coupling agent which is used as treatment agent of glass cloth 
substrate is water insoluble,this it is difficult, to disperse to uniform 
on glass cloth substrate, there wasa deficiency that CAF preventing 
effect is insufficient. 

[0008] Therefore as for object of this invention, glass cloth surface t 
reatment agent whichcancels deficiency of Prior Art which was 
inscribed and, is to offer glass cloth which is done surface treatment 
with this glass cloth surface treatment agent. 

[0009] 

[Means to Solve the Problems] As for this inventor, because of abov 
e-irentioned attaining the objective as for theresult of repeating 
diligent investigation, silane coupling agent which possesses 
imidazole group inthe end, (i) Because it possesses alkoxysilane 
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group which possesses reactivity of glass,dispersingto uniform on 
glass cloth substrate, it forms glass cloth substrate and thestrong 
chemical bond, (ii) It possesses imidazole group in end, this 
imidazole group forms copper ion andthe complex and trapping does 
copper ion, and (iii) When description above (i) and (ii) from, it uses 
silane coupling agent whichpossesses end imidazole group, as 
surface treatment agent of glass cloth substrate for copper foil drape 
printed circuit board CAF prevention property (CAF 
resistance)which is superior extending to long period, you discover 
fact thatthe printed circuit board which is maintained is acquired 

[001 0] This invention it is something which is completed on basis o 
f theseknowledge, glass cloth surface treatment agent , and glass 
cloth substrate which designate that silane coupling agentwhich 
possesses imidazole group in end is included as feature,treating 
with si lane coupling agent whichpossesses imidazole group in 
end, itdesignates surface treated glass cloth which designates that it 
becomes as feature asthe gist. 

[001 1] Below this invention detailed explanation is done. 

[001 2] Essential ingredient of glass cloth surface treatment agent oft 
his invention is silane coupling agent which possesses 
theimidazole group in end. 

[0013] Silane coupling agent itself which possesses imidazole grou 
p in end is public knowledge, it isdisclosed in for example Japan 
Unexamined Patent Publication Hei 6-1 77535 disclosure and 
Japan Unexamined Patent Publication Hei 6-256358 disclosure, 
structural formula of representative compound is shown below. 

[0014] 

[Chemical Formula 7] 
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[Chemical Formula 9] 
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(However, General Formula (1) (2) or (3), Rl , R2 , R3 is hydrogen, 
alkyl group , vinyl group and the phenyl group or benzyl group, 
R4 is alkyl group or alkoxyalkyl group, R5 is alkyl group, n isthe 
integer of 0 or 1. ) 

Silane coupling agent which possesses imidazole group in end irri 
dazole compound and theglycidoxy propyl alkoxysilane is acquired 
by reacting. As for desirable ones, imidazole and 2-alkyl imidazole 
(Such as 2-rrethyl imidazole , 2-ethyl imidazole , 2-undecyl 
imidazole and2-heptadecyl imidazole), 2,4-di alkyl imidazole 
(Such as 2-ethyl -4-methyl imidazole ), youcan list 2-phenyl 
imidazole , 1-benzyl -2-rrethyl imidazole and 2-vinyl imidazole etc 
as imidazole compound of the starting material. As for desirable 
ones, you can list glycidoxy propyl trimethoxysilane , glycidoxy 
propyl triethoxysilane , glycidoxy propyl tri (methoxy ethoxy) 
silane and glycidoxy propyl methyl dimethoxy si lane etc as 
glycidoxy propyl alkoxysilane. 



[001 5] Glass cloth surface treatment agent of this invention include 
s terminal imidazole group-containing silane coupling agent which 
wasinscribed as essential ingredient, but it is possible to include 
various optionaladditi ve in range which does not impair object of 
this invention As this kind of optional additive, you can list pH 
adjustment agent , surfactant , the pigment and dye etc. 

[0016] It can use cloth substrate which is produced from E glass fibe 
r , S glass fiber , theD glass fiber and quartz glass fiber etc as glass 
cloth substrate which is treated with surface treatment agentof this 
invention As weave, piainweave, twill , satin weave and mat 
weave etcare suited. 

[0017] When glass cloth substrate is treated with surface treatment a 
gent of this invention, as for theconcentration of terminal imidazole 
group-containing silane coupling agent in surface treatment agent it 
is desirable to be a 0.005 to 10 wt%, thepick up after surface 
treatment 1 5 to 40 % is desirable. 

[0018] In addition it is possible to before and/or after which treats gl 
ass cloth substrate withthe surface treatment agent of this invention 
to treat with other surface treatment agent. In addition it is possible 
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to surface treatrrent agent of this invention to jointly usethe other 
surface treatrrent agent simultaneously. As this kind of other surface 
treatment agent, you can list cationicsilane , epoxy silane , the 
arranosilane, mercapto silane, ureido silane, acrylic silane or other 
silane surface treatment agent and titanate and chrorriumsurface 

treatment agent etc, 

[0019] As for surface treated glass cloth of this invention, alkoxysila 
ne portion in terminal imidazole group-containing silane coupling 
agent chemical bond hasmade surface silanol group of glass cloth 
and firm, in addition end imidazole group in theterminal imidazole 
group-containing silane coupling agent has copper ion binding 
capacity. Therefore alongside glass cloth, in order terminal 
imidazole group-containing silane coipling agent trapping to do 
thecopper ion which moves, it is thought thing which can prevent 
the copper migration (CAF). 

[0020] 

[Working Example(s)] This invention furthermore is explained with 
below Working Example . 

[0021] Working Example 1 

(1) Synthesis of terminal imidazole group-containing silane couplin 
gagent 

While melting 2-ethyl -4 methyl imidazole ( Shikoku Corporation m 
ake Curezol ) 5.5g(0.05 mol) with 1 1 0 °Q agitating with the argon 
atmosphere 3 0 min applying 3-gIycidoxy propyl trimethoxysilane ( 
Nippon Unicar Co. Ltd. (DN 69-059-3355) make) 1 1 .8g(0.05 mol), 
it dripped. After end of dropping addition flirthermore 1 hour 
reacting with temperature of thel 1 0 °Q it acquired terminal 
imidazole group-containing silane coupling agent. 

[0022] (2) Surface treatment of glass cloth 

Nitto Boseki Co. Ltd. (DN 69-053-9622) make glass fiber weave W 
EA- 1 8W (Single heavy 212 g/m2 ) which heat treatment degreasing 
is done was used as glass cloth substrate. 

[0023] Terminal imidazole groifl>containing silane coupling agent 
which acquires this glass cloth substrate, with above-mentioned (1) 
theO.l weight% and cationicsilane ( Dow Coming Toray Silicone 
Co. Ltd. (DN 69-066-9486) make SZr6032) it contains 0.5 wt%, it 
soaks in surface treatment liquidwhich was adjusted pH 4 with 
acetic acid, it dries as 30 % pick up. surface treated glass cloth was 
acquired. 

[0024] (3) Production of printed circuit board 

Those of below-mentioned composition were used as resin varnish f 
or theprepreg preparatioa 

[0025] 

Bisphenol Atype epoxy resin EpikotelOOl 80 parts 
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(Yuka Shell ( strain) Make) 

Phenol novolac type epoxy resin EpikoteA-154 2 Opart 



(Yuka Shell ( strain) Make) 
Dicyanodiamide 

Benzyl dimethyl amine 

Methylethylketone 

Methyl cellosolve 



4. Opart 
0.2 part 
20part 
4 5 part 



Impregnating surface treated glass cloth which is acquired with afore 
mentioned (2) inthis resin varnish, precure doing with condition, 
160 °C x 6 rrdn, it produced theprepreg which had become B 
stage state. 

[0026] After repeating this prepreg 8-layer, you repeated copper foil 
to top and bottom, thepress molding doing with condition, 170 °C 
x35 kg/crrfi x6 0 irin, you produced both surfaces copper foil 
drape printed circuit board. 

[0027] CAF resistance of printed circuit board which it acquires was 
appraised followingway. Until you open through hole of namely, 
drill diameter 0.6 mm and interval 0.2 mm, with 85 °C and 85 %RH 
irrparting do 100V direct current electric power in continuous and 
short dotirre was inspected. Furthermore, sample number of pnnted 
circuit board which is used for appraisal wasthe 20. 

[0028] It shows result in Figure 1. From Figure 1, short incidence ra 
te of printed circuit board of this working example was 
lessconsiderably in comparison with those of postscript 
Comparative Examples 1 and 2, withthe 140 0 hour it was a 5 % even 
with 0% and 14 50 hours. 

[0029] Comparative Example 1 

As surface treatment agent, without using terminal imidazole group- 
containing silane coupling agent, other than using 0.5 weight % 
aqueous solution ofthe cationic silane ( Dow Corning Toray 
Silicone Co. Ltd (DN 69-066-9486) make SZ^6032), printed circuit 
board was acquired with as similar to Working Example 1 . short 
incidence rate of printed circuit board which is acquired as shown in 
theFigure 1, was 5% already with 400 hour, 15%itwashighwith 
80 0 hour. 

[0030] Comparative Example 2 

As surface treatment agent, silane coupling agent which possesses tr 
iazine group in end wasused in place of terminal imidazole group- 
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24 3 gtfJK»ft;*-feL 3 h 7o tf;u MJ * h 
^->->^1 4. 3gWLW ? b3 0WAM+raTU 

[00 3 1] ^btLfc*5ffih'J7v>*^v^>^^^'J 
><73'J£o. 1 15%, Af^'^v^V (S^^- 
- (^) SSZ-60 32) So. sMS^^t. ST 

^□X£#£;1;SU 3 0%e^^T^^<!:Lr^Lr 

[0 0 3 2] ^<D^7X<7DX$ffll^r. lUTS^iirfHl 
[0 0 3 3] ^bftfc^'J > hBE8l«0> v a - h &£3M±H 

i ic^-rck9ic4ooKra'e-r-cic5%-efey. soobsrh 

-C2 0%i:ILf: 0 
[0 0 3 4] 

2g (0. 0 5mol) £1 BO'tTfiMSSU T^^^SHftt? 
Silt Lfctfb 3 - tf'J v K* v^P tTJU MJ * K + r>7 > 
11. 8g (O. 0 5mol) * 3 0»AMtrSSTL. ;"STS?T 
5O°C0);ggT:mp e 1JSfB^-ttr. 



[0 0 3 5] KIT, S««itGH»:SiEffli/f7^9PX 



[0 0 3 6] HJ6#l3 
£Jfi«1, 2t^>S5*^^^^->'L'*^*V^>^^ :? 
^/-;U8. 6g (0. 0 5mol) ^ 9 5°CC7;Hf VSHS^ 
11. 8g (0. 0 5mol) $3 0#/MfCSftTU iftlT$?7 
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containing silane coupling agent of this inventioa It is something 
where dispensing 2-vinyl -4,6-di anino -S-triazine 10g[0.07 itdI) in 
methyl cellosolve24.3g, whileagjtating3-mercapto propyl 
trirrethoxysilane 14.3g, 3 0 min applying, it drips silane coupling 
agent whichpossesses triazine group in this end, after end of 
dropping addition fijrthermore the2 hours reacts with tenperature of 
80 °C arid acquires. 

[003 1 ] Tenrinal triazine groq>containing silane coupling agent wh 
ich it acquires 0.5 wt% it contained 0.1 weight% and the cat ionic 
silane ( Dow Corning Toray Silicone Co. Ltd. (DN 69-066-9486) 
rrake SZr6032), it soaked saire gjass cloth substrate as Working 
Exanple 1 in surface treatment liquid whichadjusted pH 4 with 
acetic acid, drying as 30 % pick up, itacquired surface treated glass 
cloth. 

[0032] Printed circuit board was acquired making use of this glass c 
loth, to similar to thefollowing Working Exanple 1 . 

[0033] Short incidence rate of printed circuit board which it acquires 
as shown in Figure 1, wasthe 5 % already with 40 0 hour, it reached 
to20%withthe800hour. 

[0034] Working Example 2 

Tenrinal imidazole group-containing silane coupling agent which d 
iffers from Working Example 1 was manufactured. While melting 
namely, 2-phenyl inidazole 7.2g[0.05 mol) with 150 °C, agitating 
with argon atmosphere the3 0 man applying 3-glycidoxy propyl 
trinethoxysilane 1 1 .8g(0.05 mol), it dripped, after end of dropping 
addition furthermore thel hour reacted with temperature of 1 50 °Q 
acquired terminal imidazole groip-containing silane coupling 
agent. 

[0035] Below, surface treated glass cloth , printed circuit board was 
obtained in sane way as Working Exanple Inext, when short 
incidence rate was inspected in same way as Working Exanple 1 , it 
issirrdlar to Working Exanple 1 and result of being superior was 
acquired. 

[0036] Working Example 3 

Tenrinal irrndazole groupxontaining silane coupling agent which d 
iffers from Working Exanple 1 ,2 was manufactured. While with 95 
°C agitating narrely, benzyl -2 methyl imidazole 8.6g(0.05 mol) 
with argpn atmosphere, 3 0 minapplying 3-glycidoxy propyl 
trimsthoxysilane 1 1 .8g(0.05 mol), it dripped, after end of dropping 
addition furthermore 1 hourreacted withtenperatureof 95 °Q 
acquired terminal irridazole groip-contairring silane coupling 
agent. 

[0037] Below, surface treated glass cloth , printed circuit board was 
obtained in same way as Working Exanple lnext, when short 
incidence rate was inspected in same way as Working Example 1, 
theresult which is similar to Working Example 1 was acquired. 

[0038] 
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[Effects of the Invention] According to this invention, preferred glas 
s cloth surface treatment agent and surface treated glass cloth were 
offered in orderto obtain printed circuit board which extending to 
long period, can keep CAF resistancewhich is superior. 



3 _ h56^SS-r^77-Cfc4o 



[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a graph which shows short incidence rate of printed c 
ircuit board of Working Example 1 and theConparative Example 1,2. 
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[Figure 1] 
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